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(54) Pigment dispersions, and writing instruments and printers with the dispersions stored 
therein 



(57) A pigment dispersion is composed of a pig- 
ment, a polymer and a solvent The polymer has. on 
side chains thereof, carboxyl groups derived from a 
dibasic acid. The pigment dispersion is useful for writing 
instruments and printers. 
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Description 

BACKGROU ND OF THF IMVFMTIOM 
a) Field of the Invention 



SSL™?!? ^"tT r6lateS t0 pigment dis P ersions . *<* a'so to writing instruments and printers with the disoer- 
1 fnT"- "? af ICa " y> ,hiS inventi0n is concerned with Pfsment dispersions wEich aretow ? vfecTsrty 



and printers with the dispersions stored therein 
b) Description of the Related Art 



[0002] A marking ink for use in writing instruments, which make use of bundled fiber tips or felt tips has conven 
t-onally been made of a resin, a colorant and a solvent. A dye is employed as the colorant. ^b™J^ J^' 

X^ToSSJ^ of its exce,lent dissolvin9 power ,or the dye - However - ''^^S^SSi 

harmful for our health and moreover, are air pollutants. Investigations have been made on markinq inks which i do ™t 

t^rj^™^ 

anTnk iat J^£Tj£? t ^?«**<?* ^ P«**ng. Printing information is directly fed from a computer to 

u C f ^ form ^ im39e ° r markl 60 that diff6rent ,rom general printers, no p.ate-malg fe 
needed. Ow.ng to th,s. ,nk-,et pr.nt.ng is suited especially for the printing of displays which are generaHy needed I a 

17, phT COP ' eS - Advancemente in in Met printers in recent years have made it fM^SrtSS^ 

£2 ? I I" - Pr J 9 AS inkS for SUch printin9 ' those havin 9 low visc °sity and excellent stabiWy a^e nee^eS So" 

rltpfhlt 1 > Pr K t,n9 r"" 19 USS ° f dy6S are kn0wn ' but ink -i et P**« mrtdno usfo pigmeSre "used 

in 3 :;fofptome^ beCaU " ° f t6ChniCa ' diffiCU,t '' eS h the pr ° dUCti0n 0f Solvent " ba - Wc^pSnS s S 



avSle JUtS. « n f 6 J Pnntin9 ink ' h0WeV6r> neither 900d ink adhes ' on nor 9 ood «** development is 
££tt if r?J? r ° 3 'f Sm USSd 35 3 Pigment binder OT vehicle in the ink »« extremely low. Further the 
base .nk-jet pr.nt.ng .nk also .nvolves a problem in its adhesion to plastic films. There is accordingly a Z desta for 

Z t3£T? i3SS pr ntin ? in S each of which uses a pigment - does not use « ™™«* «^tK£5£ 

!v 0 r !S y ° SdVent and haS 900d ^developing property. According to conventional technology how- 

ever d.spers.on of a i p.gment in a solution of a resin relies substantially on the dispertng power of the resin ZTh 

S a°nL m i *! fT™ 0 " ° f *" P' 9 ™"' Cann0t be aChi6Ved t0 SU « e * e * ^.Sy rely n 

n dL K ^fP^ (surfactant or the like) of relatively low molecular weight has also been used i SiS 

Silent 3 ° Xyl 9r ° UPS afe intr0dUC6d int ° a P 01 ^* t0 provide the P°'y™r wrth pigment Jspe"sing pow^ a 

SSSSr 35 aWyliC aCid " mSthaCryliC «" ° r add haS bee " — - ~na a 

[0005] Compared with general paints, pigment inks for writing instruments or printers are required to have an 

STSSTnT 0 ^ a ' S0 3n 6Xtr8me,y W9h leVe ' ° f P'^ent dispersion. Conventional dispersto 

make use of polymenc d.spersants. are therefore extremely difficult to obtain pigment inks for writogTnstrumer or 

SSL" H P ' 9 t ment 2*. b6ing Capab ' e °' 6Xhibiting reduired P^ormance, because irSS^^cC-^TnS 

[0006] f ethyl alcoho or another solvent having a high tolerance level to organic solvent intoxication can be used 

heaVh o? TumST* ? mk Wn ' tin9 inStrUmentS ° r Pfinters ' Such 3 solvent ™<* »~ «£££SSi Te 
"onmenT VOX non ^ " f* 1 * " nd a ' S ° * e heaWl ° f pe0ple in the ■»"» ™ m «^ the same envi 

1Z "2 " T a /° mat,C S0 ' VentS Ca " ,essen <he problem of air P°»"«on. a"* moreover, pigment inks 

i^ery^Tp^^^ 

E ^n^rr 6 '" 1 ?,' 6 ^" alC0 ! , ° l iS 3 r6S0UrCe re P roducible «he nature and is preferred as an ink solvent None- 
l^rZ! I ^ alcohol-soluble resins are extremely dtfficult to obtain pigment inks for writfng instm- 

Z^LZr^ - S !' d P ' 9ment ! nkS haVin9 ' 0W visCOSify " hign ™™ nt dfe P ersion and hfgh liquid stability a l^of whSh 
are requ.red for such ,nks. even if a dispersant is used in combination for the dispersion ofthe pigments 

SUMMARY O F THE INVFMTIDM 

[0008] An object of the present invention is therefore to provide a pigment dispersion by using a polymeric disper- 
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sant, which is soluble in an alcohol or another solvent having high safety, in a sufficient amount relative to a pigment, 
said pigment dispersion having a low viscosity and a high dispersion level of the pigment, being suited as a pigment ink 
for a writing instrument or printer, and giving less deleterious effect to the health of a user of the writing instrument or 
printer and also the health of people in the same room or in the same environment. 
5 [0009] The present inventors have proceeded with extensive research to achieve the above-described object. As a 
result, it has been found that use of a polymer, which contains particular carboxyl groups as side chains, as pigment 
dispersant and vehicle makes it possible to achieve the object of the present invention. 

[001 0] In one aspect of the present invention, there is thus provided a pigment dispersion composed of a pigment, 
a polymer and a solvent, wherein said polymer has, on side chains thereof, carboxyl groups derived from a dibasic acid. 
w [0011] In another aspect of the present invention, there is also provided a writing instrument or printer with the pig- 
ment dispersion stored therein. 

[001 2] The pigment dispersion according to the present invention has low viscosity and good stability and is excel- 
lent as a pigment dispersion for writing instruments or printers. The dispersion is expected to bring about superb effects 
when employed in other fields where pigment dispersions having still lower viscosity and excellent flowability are 
15 desired, for example, when employed for gravure printing and flexographic printing, surface coloring of color filters and 
stained glass, coloring of leather, and the like. Owing to the use of the pigment dispersion, the writing instrument or 
printer according to the present invention gives less deleterious effect to the health of its user and also the health of peo- 
ple in the same room or in the same environment. 

20 DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

[0013] The polymeric dispersant (hereinafter simply called "polymer") for use in the present invention has, on side 
chains thereof, carboxyl groups derived from a dibasic acid. More desirably, the carboxyl groups are those derived from 
a dibasic acid of a cyclic compound. Such a polymer can be obtained by one of processes to be described hereinafter. 

25 A first process is to mix a monomer containing both an addition -polymerizable group and a carboxyl group, desirably a 
monomer which contains a residual group of a saturated or unsaturated, carboxyl-containing cyclic compound, said 
residual group being bonded directly or via a connecting group (see formula 1 below) to a moiety containing an addition- 
polymerizable group, with another monomer polymerizable with the first-mentioned monomer and then to copolymerize 
the resulting mixture. A second process is to react an acid anhydride of a dibasic acid, for example, phthalic anhydride 

30 or the like with a polymer containing groups reactive with an acid anhydride, such as hydroxyl groups (see formula 2 
below). The process of the formula 1 is more preferred. It is to be noted that the following formulas are merely for illus- 
tration purpose and are by no means intended to limit the present invention. 



First process 



35 



[0014] 




desired substituent group 



40 



CH P =CR X 

R 2 -R 3 -COOH 




connecting group (e.g.-, -0-CO-) 




residual group of cyclic compound 
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[0015] 
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?nc ! , J xar "? ,es ° f *» monomer (1) used in the process 1. which contains a residual group of a saturated or 
unsaturated, carboxyl-containing cyclic compound, said residual group being bonded directly or 4 a conneSn™uD 
phthart^tl? 3 m0i ? T?™* 3n ^dition-polymerizable group, can include £55 «S£S£5l 
£2£ , ( * * y'oy |ox yP r opy Phthalate, (meth)acryloyloxybutyl phthalate, (meth)acryloyloxyalkyl heXS 

fl ^ )acr yW°J aik * tf ahydrophthalates, (meth)acryloy.oxyalkyl 3,6-endomethylene-1 f 3 ISd 
2ioh h ^"f^^acryloyloxyalkyl 2.3-naphthalenedicarboxylates. To synthesize J polyme by usng one of 
n t K y ?K° Xy t° nt T nm9 monomers ' the carboxyl-containing monomer is mixed with another mLomer cSmeriza 
ble wrth the carboxyl-containing monomer and the resulting mixture is copolymerized. The CBi^S^SS^L 

Z^nXr ° r m ° re ' " ,r0m 1 t0 30 "« °" * ""he 
[001 7] Examples of another monomer usable in the above-described copolymerization can include- as (meth)acr- 
ter ,T? me ?; T* < meth > acrvlate ' «W (methjacrylate, propyl (meth)acrylate. buty. (^j^STS, 
(meth)acrylate lauryl (meth)acrylate, stearyl (meth)acrylate, cyclohexyl (me h)acrylate. benzyl (mSSK te^ 
thvUm^'^ 35 ^^'-containing (meth)acry.ate JL* 

hyl (meth)acrylate hydroxypropyl (meth)acrylate, esters of monoesters with diols said monoesters havim been 
ZZt betWeen hyd 7f^' (^th)acrylates and dibasic acids, for example, a monoester bi (?) a Zoester 
bewveen succ.n.c ac.d phthalic acid or cyclohexanedicarboxylic acid and hydroxyethyl or hydroxypropyl I iiSSSl 

Zi^y^ r p : opy, r e 9,ycol; and as ^-^^m g (m^ryLe m onom ere ^ 

mtS^f (^ethjacrylamdes, for example, (meth)acrylic butoxymethylamide, N-tert-butylacrylamid ^ N-teTSw- 
me hac y am,de. d.acetoneacrylamide. N-isopropylacrylamide, N,N-dimethylacrylamide, N , N-diethylacrylamide ^> 
Tn^l T fy am ^- ^ H -*W°*y«W (meth)acrylamide. Other usable examp.es can include ^ mXac'ryHc 
monomers such as (meth)acrylonitrile. Further usable examples can include styrene and styrene derivafivS fo? exam 

£SB2KS55 " of dibasic acids ' tor examp,e ' dia,kyi ma,eat - ^ — 

?™-2h c !" ^ Pr ? 6nt inVenti ° n ' * iS PrS,erred t0 US6 ' as a solvent in the P'S™"* dispersion, an alcoholic solvent or 
a m xed solvent conta.n.ng an alcoholic solvent (hereinafter simply called "alcoholic solvent") When an alLhoIicll 

r e r ,S th U r h v fl 2 0 ^ ? tain6d ^ thS ■ b0 **-"*- P«*«. must be soluble in he «rii^aSLS2Sj £ 
ymer. the hydroxy!- or am.do-conta.ning monomer out of the above-described monomers may be used in a renal fl M 
wt% or more, preferably from 20 to 60 wt.% based on the whole amount of the monomersTse? ^ ° f 1 ° 

lion i.v m IS« P ? ymen2 f t ° n Pr0C : eSS f ° r ° btainin9 the P0lymer for use in the P resen « 'mention can be either suspen- 
2 000 tn i^n nnn T polvmeri2ation - The Pofw may have a number average molecular weight of Zm 

2.000 to 100.000. preferably from 2,000 to 50,000. The acid value may range from 0.5 to 200. with a range of from 2 to 
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60 being preferred. In the present invention, one or more resins other than the above-described polymer may also be 
used in combination upon production of the pigment dispersion. 

[0020] As the pigment for use in the present invention, conventionally known organic pigments and carbon black 
can be used. Usable examples can include azo pigments, condensed azo pigments, anthraquinone pigments, peryl- 
£ ene/perinone pigments, indigo-thioindigo pigments, isoindolinone pigments, azomethine pigments, azomethineazo pig- 
ments, quinacridone pigments, aniline black pigments, phthalocyanine blue and green pigments, dioxazine violet, and 
carbon black. 

[0021 ] The pigment for use in the present invention may preferably be cationic at surfaces thereof. No particular lim- 
itation is imposed on the origin of this cationic property. For example, the cationic property may be one inherent to the 
10 pigment itself, may be one imparted by adsorption or deposition of a cationic pigment-treating agent on the pigment, or 
may be one imparted to the surfaces of the pigment through a reaction or salt formation with a cationic pigment-treating 
agent. 

[0022] Excellent as the pigment-treating agent is a cationic pigment-treating agent which contains, as a moiety hav- 
ing compatibility with the pigment, a structure close to the pigment to which the pigment-treating agent is used. Usable 
15 examples can include cationic pigment-treatment agents, each of which is a compound, which contains an anthraqui- 
none ring, and has a cationic group bonded to the compound. As examples meeting these conditions, cationic pigment- 
treating agents represented by the following formula can be mentioned: 




35 

wherein X and X' each independently represent a hydrogen atom or a benzoylamino group, Ri to R 4 each independ- 
ently represent a methyl or ethyl group, and n and m each independently stand for 2 or 3. 

[0023] Examples of the above-described cationic pigment-treating agents can include 2,4-bis[4-benzoylaminoan- 
40 thraquinonyl(-r)-amino]-6-bis[(N,N-dimethylamino)propyl]imino-s-triazine and 2,4-bis[5-benzoylaminoanthraquinonyl(- 
r)-amino]-6-bis[(N,N-dimethylamino)propyl]imino-s-triazine. As other treating agents for imparting cationic property to 
pigments, dialkylaminoalkyl (methjacrylates, for example, dimethylaminoethyl methacrylate polymer can be used pref- 
erably. 

[0024] Illustrative of the alcoholic solvent for use in the present invention are ethyl alcohol, propyl alcohol, methox- 
45 ypropanol, ethoxypropanol, and propyloxyethanot. They can be used either singly or in combination. Depending on the 
application purpose of the pigment dispersion according to the present invention, for example, when high waterproof- 
ness, weatherability and the like are required or adhesion to plastic films is required, an ester-type solvent and/or a 
ketone-type solvent can also be used in combination. 

[0025] Examples of usable ester-type solvents can include ethyl acetate, propyl acetate, cyclohexyl acetate, ethyl 
so butyrate, and ethyl lactate. Examples of usable ketone-type solvents can include methyl ethyl ketone, methyl propyl 
ketone, and ethyl butyl ketone. If needed for the prevention of whitening of an image or mark during drying subsequent 
to writing or recording, isophorone, benzyl alcohol or the like can be added in a small proportion. One or more other 
solvents may also be used in combination to an extent not contrary to the spirit of the present invention. 
[0026] Preferred embodiments for obtaining the pigment dispersion of the present invention by using the above- 
55 described polymer, pigment, pigment-treating agent and solvent can include the following two methods: (1) after the 
pigment is treated beforehand with the pigment-treating agent, the treated pigment is dispersed in a solution of the pol- 
ymer in the solvent; and (2) the untreated pigment and the pigment-treating agent are mixed in the solution of the pol- 
ymer, and are then dispersed by a dispersion mixer. 
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[0027] Specifically, the dispersing method (1 ) can be practiced as will be described next. 

(a) After the pigment and pigment-treating agent are dissolved in sulfuric acid or the like, the resulting sulfuric acid 

to mnZ^Sj^TV 0 th V re f ed pi9ment precipitate ' The precipitate is lhen neutralizad - 
5 by filtration, washed with water, dried and pulverized to obtain the treated pigment 

f>) The pigment-treatment agent is converted into a salt with sulfuric acid, hydrochloric acid, acetic acid or the like 
ure. such that he pigment-treating agent is adsorbed on surfaces of the pigment. The treated pigment is caused 

ilU e pi H 9m , enWreatin 9 a 9 ent is dissolved i n a '^id organic acid such as acetic acid, into which the pigment is 
I t n K e ° essary ' < he resultina mixture is ^^ersed in a dispersion mixture, such that the pigment treating 
agent ,s adsorbed on surfaces of the pigment. The treated pigment is poured into water with an alkali contaS 
therein whereby the treated pigment is caused to precipitate. The precipitate is then collected by filtration washed 
15 with water, dned and pulverized to obtain the treated pigment. wasneo 

EH^Lrf "E ° bt ?^ a . pi9ment dis P ersi °" by using the pigment surface-treated and imparted with dispersibility as 

In th s w 0V6, hS P ' 9men ^ bS diSP6rSSd fUr,h8r in 3 S0,id P °'* mer t0 obtain "hips. The pigment chips 

can then be dissoj/ed ,n a solvent and, if necessary, the polymer can be added further, whereby a pigment dLersion 
can be obtained. These pigment chips can be obtained as will be described next. oispers.on 

(a) The solid polymer, which has been obtained by suspension polymerization or which has been obtained by con- 
ducted solution polymer,zat.on and then removing a solvent, and the treated pigment are kneaded under heat bv 
cmZk^I 3 f-' aBanbur y. mixer . a mixing ro" and a three-roll mill or two or more of them in combination 

St a ^L P ~7 ^ ^ P0 ' ymer ThS reSUlting maSS is 9round ° r ch °PP ed into P'gment chips. 

(b) In a kneader a solution of the polymer in an water-soluble solvent and a presscake of the treated pigment are 
mixed and heated to the softening point of the polymer or higher, whereby water is eliminated. Subsequent to fur- 

LtoplgTJnlThips r8SU,tin9 maSS ^ 8 three ' r °" mi " ° r 3n eXtrUder 35 n6eded ' the mass is 9round or 
poVmeTor Ngte? *"* *° M SUbje ° ted t0 ,,UShing at the SOftening te mperature of the 

SSSlrp iSSTl?! 10 ** disp «t 9 m , 6th0d (2)> ° n ,he ° ther hand ' the untreated PiS™"' and the Pigment-treating 

niml n 6 5. t -5 ^ ^ P °' ym8r the Solvent and ' if necessar * the resulti "9 mixture is subjected to 

n^Z l m, ? r ! SO t °? ,amed iS th6n diSperSed in a dispersion mixer ' wnereb y « is coated into a pigSdis 

hal i 2 * T '.° n 1! ' mP0Sed ° f the diSperSi ° n mixer USable in the P resent inventi ° n . a "d a kneader .an 

S or ,1 .1 « ' k ^ ' ° r h0nZOntal diSperSSr maWnfl Use of 9lass beads ' 2irconium beada °r the like, a co ( old 
mill or the like can be used, for example. 

[0030] The concentration of the pigment in the pigment dispersion according to the present invention varies 
depending on the type of the pigment, but may range from 0.5 to 50 wt.%. preferably from 0.5 to 30 wt.% based on the 

SET" ',2? °°2T ° f ^ P ° ,ymer ^ ran9e fr ° m 5 10 600 Parts b * wei 9 ht ' P referab| y **" 20 to 500%r?s S 
weight per 100 parts by we.ght of the pigment. The viscosity of the dispersion may range from 1 to 50 mPs/se prefer- 
ably from 2 to 30 mPs/sec, Further, the average particle size of the pigment in the d'ispension may beasZS 

« Stoe m or particuiariy important that the viscosity ° f the pi9men " dispe - rsion has exce » e ° t s; 

t0 °S 3 J?'*" PrS ! ent invention - a «Wy of additives can also be added to the pigment dispersion. Illustrative of 
usable addifves are fastness improvers such as u.traviolet absorbers and antioxidants; anti-setting agente Te ease 
agents and releasabil.ty improvers; perfumes, antimicrobial agents, and antimolds; plasticizers; and drying inhibitors If 
necessary, one or more dyes can be added further. The thus-obtained pigment dispersion can be used as is It is how- 
ever preferable from the standpoint of providing writing instruments or printers with heightened reliability to remove 
S Par * ' Wb,ch u may exist in a trace a m°unt, by a centrifugal separator, an ultracentrifugal separator or a filter 
22Lv« ,Z thus-obtained pigment dispersion of this invention as an ink for a writing instrument, the pigment 

N™ a ?tv . I" 3 038,09 WitH 3 P ° rOUS ,ip - Using the writin 9 instrument 50 obtain ed. writing is feasible 

No particular l.m, atoon .s imposed on the casing insofar as it has a size and shape convenient for writing. The material 

^^^SSST ^ ^ 3 m6tal ' 3 P ' aStiC " 3 C ° mP0Site mat6rial ther60f inSOfar as » - P^cair y free 
[0033] No limitation is imposed on the structure or material of the porous tip insofar as it allows the ink (pigment 
dispersion) to move from the interior of the casing to the free end of the tip as writing proceeds. Nonetheless. gcXr"- 
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ing characteristics, durability and solvent resistance are required. Usable examples of fibers of bundled fiber tips and 
felt tips can include synthetic fibers such as polyester, polypropylene, nylon, polyacrylonitrile and vinylon fibers; cellu- 
lose and cellulose-derived regenerated fibers; and natural fibers such as wool, silk and cotton. Usable examples of 
open-cell foamed plastic products can include rigid or flexible urethane resin foams, foams of acetalized polyvinyl alco- 
hol, and foams of regenerated fibers. Usable examples of ink-occluding members can include bundled fibers, felted fib- 
ers, knitted fibers, and open-cell foamed plastic products. 

[0034] Pigment dispersions according to the present invention are useful not only as inks for writing instruments 
and inks for printers but also f lexographic inks, gravure printing inks, paint coloring materials, leather coloring materials, 
color filter coloring materials, and surface coloring materials for glass sheets or plastic films. 

[0035] The present invention will next be described more specifically by Polymerization Examples and Examples, 
in which the designations of "part" or "parts" and are all by weight 

[0036] Further, the pigment-treating agent 1 which was employed as a treatment for cationizing pigment surfaces 
is 2,4-bis[4-benzoylaminoanthraquinonyl(-1>amino]-6-bis[(N r N-dimethylamino)propyi]imino-s-triazine (see Formula A 
below). 

[0037] The pigment-treating agent 2 is [CuPc-]-(-NH-triazine-(-N[-CH 2 CH 2 CH 2 -N(-CH 3 ) 2 ] 2 )2)4 (see Formula B 
below). 



Formula A 




[Each X represents a benozylamino group,] 



102S898A2 I > 
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Formula B 



70 



75 



20 



25 



Yr 




CH* 



[Each Y represents \cH2CH2CH2-N~CH2CH2CH2N 7 



CH- 



CH- 



CH- 



30 

Polymerization Example 1 

[003 8] Using propylene glycol monomethyl ether (1 ,500 parts) as a polymerization solvent, a-methylstyrene (40 

r h? b rfw! ate (36 ° PartS) ' diaCet ° ne aCry,amide < 300 * arts >' ,au ^ methacrylate (150 parts), S y oy 
loxyethyl phthalate (150 parts) and azobisisobutyronitrile (30 parts) were polymerized at 1 15°C by the moZ ^drop- 
acid Sk^JaJ? P S ° ° btained 3 ViSCOSlty 01 245 mPa/sec at 25 ° C - a molecular weight of 8,600, and an 

40 Polymerization Examples 2-4 

[0039] Each of the polymerization mixtures shown below in Table 2 was obtained by conducting polymerization with 
the corresponding monomer composition in Table 1 under the corresponding polymerization conditions in Table 2 in a 
similar manner as .n Polymerization Example 1 . Incidentally, the polymerization mixture (polymerization mixture 1 ) of 
45 Polymerization Example 1 is also presented in Table 1 and Table 2 ' 
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Table 1 

5 Monomer compositions of polymers, 

and compositions of polymerization solvents 



10 




Composition of 
polymerization mixture 


Polymerization Example 
(numerical values 
indicate amounts of 
used monomers and the 
like) 


15 






i 




-a 
J 


A 

4 






a-Methylstyrene 


40 


40 




40 






Isobornyl methacrylate 




—J J- w 


a ^ n 

*t mJ \J 




20 




Isobornyl aery late 


3 60 






OCA 
jDU 




C 
0 
♦H 


Hydroxypropyl methacrylate 




350 


200 


*L *J \J 


oc 
2o 


4J 
•H 

to 


Diacetone acrylamide 


3 00 










>mpo 


Lauryl methacrylate 


150 


150 


150 


150 


30 


u 
u 

Q) 


Methacryloyloxy ethyl 
phthalate 


150 


- 


- 


- 




£ 
0 
c 

0 


Acryloyloxyethyl phthalate 




150 






35 




Methacryloyloxyethyl 
hexahydrophthalate 






200 








Methacryloyloxyethyl 
endomethylene- 
tetrahydrophthalate I 








200 


40 


* 


Azoisobutyronitrile 


30 


30 


30 


30 




c 

o 


Ethanol 






500 




45 


*nt compositi 


Ethyl acetate 






1000 




Propylene glycol 
monomethyl ether 


1500 








50 


> 

"3 

00 


Propylene glycol 
monoethyl ether 




1500 




1500 



* Polymerization initiator 
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Table 2 



10 



15 



Polymerization conditions and characteristics of 


polymers (polymerization mixtures) 










Polymerization mixture 








1 


2 


3 


4 


Polymerization conditios 


Polymerization temperature (°C) 


115 


120 


78 


120 




Polymerizatio process 


Dropping 


Dropping 


Lump-sum 


Dropping 


Characteristics of polymer 


Viscosity of polymerization mix- 
ture (mPa/sec) 


245 


260 


340 


120 




Number average molecular 
weight 


8,600 


8,300 


9,500 


8,800 




Acid value 


30.2< 


31.8 


39.4 


38.1 



20 



25 



30 



Example 1 

[0040] The polymerization mixture 1 (30 parts), ethyl alcohol (59.58 parts), ethylcyclohexane Mparts) the oioment- 
trea*ng agent 1 (0 42 part) and C.I. Pigment Red 17 (6 parts) were dispersed in a L^dh^'JSftSSl 
med.um conta,ned therein until the average partiole size of the pigment was reduced to 0.098 urn or smafler Coa S 
SS2 7™?* a centrifugal separator, whereby pigment ink (pigment dispersion) 1 was obtained The Z 
cos ty of the ink was 3.98 mPa/sec. After the ink was stored at 50»C for 1 month, its viscosity was measured' The 7s- 
cosrty was found to be 4.06 mPa/sec. The ink was filled in a felt pen casing, and with the felt pe so obtrinld writino 
was performed on a polyethylene film. Good writing was feasible. Further, ethyl alcohol <io parte) and pSSS'JSS 
monomethyl ether (10 parts) were added to the pigment ink 1 (30 parts), followed by stirring. Usin the ink o4men 
tSST ) S ° ^ ' Primin9 ^ Perf ° rmed ° n 3 p °* eth >" 6nefilm ^ an ink-jet printer. Good in^ pr ntg was 



35 



40 



Example 2 

2?C l Ptemf 2 «° n + m | XtUre 1 (35 PartS)> 8thyl alCOh0 ' (5858 P arts >' tne Pigment-treating agent 1 (0.42 part) 
th?av'L? e oShL ? l *< ST* ^ d,SP6rSed in 3 h0riZOntal dispetSer with tumb,in 9 medium ^te'ned therein un« 
J2 P I L° thS P ' 9ment WaS reduCed to 0 095 ^ m or smaller - Coarse Particles were removed by a cen- 

trrfugal separator, whereby p,gment ink (pigment dispersion) 2 was obtained. The viscosity of the ink was 4 06 mP^sec 
After the mk was stored at 50»C for 1 month, its viscosity was measured. The viscosity Jas found to be 4 18 mSsec 
The pigment ink 2 was f Hied in a felt pen casing, and with the felt pen so obtained, wrrtlng was performed lor , Tsutetl 
treated polypropylene film. Good writing was feasible. Further, ethy. alcohol (10 parts) and propylene gSmonolhvl 
ether (10 parts) were added to the pigment ink 2 (30 parts), followed by stirring. Using the wKSmXEEK 

ESTlES r P ^ rmed ° n 3 SUrface - treated Po^thylene fi.m by an ink-jet printer. q£5 

feasible. The adhesion of the pigment was good. a 

45 Example 3 

aw* 1 » CrUd ! J%Z" P htha,oc y anin e blue (10 parts) and the pigment-treating agent 2 (0.5 part) were dissolved in 
9^ sulfuric acd (100 parts). Under stirring, the resulting solution was poured into water (10.000 parts) Th^rniJu e 
so obtained was neutrahzed with caustic soda, followed by filtration at 70°C. The resulting presscake was washed wim 
warm water o 70'C and was then dried, whereby a treated pigment was obtained. The polymerization n^ure lTso 
parts), ethyl alcohol (64 parts) and the treated pigment (6 parts) were dispersed in a horizontal dispersTr wiSumb S 
medium contained therein until the average particle size of the pigment was reduced to 0.092 por smaller Coa se 
particles were removed by a centrifugal separator, whereby pigment ink (pigment dispersion) 3 was obS The vTs 
cosrty of the mk was 4.12 mPa/sec. After the ink was stored at 50'C for 1 month, its viscosity was measured The • 

STf * t0 'J. 4 ' 1 9 mP f /SeC ' The Pi9ment ink 3 Was f illed in a felt P 6n casin 9- ™« ^ ^e SSSoSnS 
wntay was performed on a polyester film. GocxJ writing was feasible. Further, ethyl alcohol (10 parts) and propylene 

mem dr^ 1 °i ^ I™* 3dded t0 8,8 P '' 9ment ink 3 (3 ° PartS >' fol,0wed «* Using theTnk p,g 

ment disperse) so prepared, pr.nt.ng was performed on a polyester film by an ink-jet printer. Good ink-jet printing was 
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feasible. 
Example 4 

5 [0043] The polymerization mixture 2 (35 parts), ethyl acetate (40 parts), butyl acetate (15.6 parts), the pigment- 
treating agent 1 (0.4 part) and C.I. Pigment Red 177 (6 parts) were dispersed in a horizontal disperser with tumbling 
medium contained therein until the average particle size of the pigment was reduced to 0.105 urn or smaller. Coarse 
particles were removed by a centrifugal separator, whereby pigment ink (pigment dispersion) 4 was obtained. The vis- 
cosity of the ink was 4.07 mPa/sec. After the pigment ink 4 was stored at 50°C for 1 month, its viscosity was measured. 

10 The viscosity was found to be 4! 19 mPa/sec. The pigment ink 4 was filled in a felt pen casing, and with the felt pen so 
obtained, writing was performed on a polyester film. Good writing was feasible. Further, ethyl acetate (10 parts) and 
butyl acetate (10 parts) were added to the pigment ink 4 (30 parts), followed by stirring. Using the ink (pigment disper- 
sion) so prepared, printing was performed on a polyester film by an ink-jet printer. Good ink-jet printing was feasible. 

15 Example 5 

[0044] An aqueous presscake (21.2 parts, 6 parts in terms of pigment) of C.I. Pigment Red 48:3, the polymerization 
mixture 4 (10 parts), the pigment-treating agent 1 (0.2 part) and the pigment-treating agent 3 (0.2 part) were charged 
in a kneader and then kneaded while heating them at 80°C. Separated water was removed. When they were brought 

20 into an intimate mass, it was kneaded three times by a three-roll mill, the temperature of which was controlled at 1 30°C, 
while causing the solvent and remaining water to evaporate. The thus-kneaded mass (10 parts) was added to the 
polymerization mixture 4 (25 parts), ethyl alcohol (40 parts) and ethyl acetate (35 parts), followed by stirring and disso- 
lution. Coarse particles were removed by a centrifugal separator, whereby pigment ink (pigment dispersion) 5 was 
obtained. The viscosity of the ink was 4.18 mPa/sec. After the pigment ink 5 was stored at 50°C for 1 month, its viscosity 

25 was measured. The viscosity was found to be 4.22 mPa/sec. The pigment ink 5 was filled in a felt pen casing, and with 
the felt pen so obtained, writing was performed. Good writing was feasible. Further, ethyl alcohol (10 parts) and propyl- 
ene glycol monomethyl ether (10 parts) were added to the pigment ink 5 (30 parts), followed by stirring. Using the ink 
(pigment dispersion) so prepared, printing was performed by an ink-jet printer. Good ink-jet printing was feasible. 

30 Comparative Example 1 

[0045] Using propylene glycol monomethyl ether (1 ,500 parts) as a polymerization solvent, a-methylstyrene (40 
parts), isobornyl acrylate (400 parts), diacetone acrylamide (360 parts), lauryl methacrylate (150 parts), acrylic acid (50 
parts) and azobisisobutyronitrile (30 parts) were polymerized at 1 15°C by the monomer dropping process. The polymer 
35 so obtained had a viscosity of 310 mPa/sec at 25°C, a molecular weight of 10,200, and an acid value of 35.4. The pig- 
ment-treating agent 1 (0.42 part) was added to a mixture of the polymerization mixture (30 parts), ethyl alcohol (59.58 
parts) and ethylcyclohexane (4 parts), followed by stirring. The polymer was gelled, thereby failing to prepare a pigment 
ink (pigment dispersion). 

40 Comparative Example 2 

[0046] Using propylene glycol monomethyl ether (1,500 parts) as a polymerization solvent, a-methylstyrene (40 
parts), isobornyl acrylate (400 parts), diacetone acrylamide (360 parts), lauryl methacrylate (150 parts), methacrylic 
acid (50 parts) and azobisisobutyronitrile (30 parts) were polymerized at 1 1 5°C by the monomer dropping process. The 
45 polymer so obtained had a viscosity of 305 mPa/sec at 25°C, a molecular weight of 9.950, and an acid value of 32.6. 
The pigment-treating agent 1 (0.42 part) was added to a mixture of the polymerization mixture (30 parts), ethyl alcohol 
(59.58 parts) and ethylcyclohexane (4 parts), followed by stirring. The polymer was gelled, thereby failing to prepare a 
pigment ink (pigment dispersion). 

so Claims 

1. A pigment dispersion composed of a pigment, a polymer and a solvent, wherein said polymer has. on side chains 
thereof, carboxyl groups derived from a dibasic acid. 

55 2. A pigment dispersion according to claim 1 , wherein said pigment is contained in an amount of from 0.5 to 50 parts 
by weight per 100 parts by weight of said dispersion, and said polymer is contained in an amount of from 5 to 600 
parts by weight per 100 parts by weight of said pigment. 



11 



3. 
4. 
5. 
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A pigment dispersion according to claim 1 , wherein said polymer has an acid value of from 0.5 to 200. 
A pigment dispersion according to claim 1 , wherein said polymer has a molecular weight of from 2.000 to 1 00.000. 
cyd?cTmpou P rS SiCn aCC ° rdinS * ° laim 1 ' dibaSi ° add te 3 dibasic acid of a saturated or "saturated 

6 ' mSS STrlf aCC ° rdin i ? °' aim 1 ' Wherei " S3id P0,ymer iS a P olymer of an addition-polymerizable mono- 
» ad~ym^ 

7. A pigment dispersion according to claim 6, wherein said dibasic acid anhydride of said cyclic compound is selected 

ttaUn»VSJ P C TT 3 °!, Pht l! aliC anhydn ' de - te «W°P*™* anhydride, hexahydrophthalic anhydride, naph- 
thalene-2.3<Jicart)oxyhc acd anhydnde, endomethylenetetrahydrophthalic anhydride, and derivatives thereof 

To 

8. A Pigment dispersion according to claim 6, wherein said monomer is at least one monomer selected from the group 
^« S^l^ ? aCfy ! 0y ! Xyethyl Phtha ' ate ' < meth ) a <= r yWoxypropyl phthalate. (meth)acryloyloxybutyl phtha 
2S. ( £ ? 7 y ?K y f ky ' , hexah y dro P hth alates, (meth)acryloyloxyalkyl tetrahydrophthalates, (meth)acryloyloxy- 

» £^JSj om ^ -d mono^ethjacry.oy.oxyalkyl 2.3-naphthalene- 

9. A pigment dispersion according to claim 1 , wherein said carboxyl groups have been formed based on a reaction 
between a d.bas.c acd anhydride of a cyclic compound and hydroxy! groups of a polymer. 

25 ^^SToZ COrd ' n9 40 C ' aim 1 Wherei " ^ ,SaSt 50 "** ° f S3id SO ' Vent COmPriS6S 3 SO ' Vent h3Ving an 
Sg P mert ent diSPerSi ° n accordin9 t0 claim 1 ■ wherai " said pigment is a cationic pigment or a cationization-treated 

30 

12 ' tJSS^ I!!??-* 1 ™* aCCO f rc,in9 to claim 1 - wherein said Pigment has been subjected to cationization treatment by 
SSSiSJSSSSS 10 " am, "°' COntainin9 com P° und or throu 9h salt formation of a reaction with said amino- 

35 1 3. A pigment dispersion according to claim 1 2, wherein said amino-containing compound is a dye or polyamine. 

14. A pigment dispersion according to claim 1 , which is a writing instrument ink. 

15. A writing instrument ink according to claim 14. wherein said pigment is a cationization-treated pigment and has an 

SI^E^t S L Z6 not 9reater than 02 ^ P°'y mer is a P°'y mer as d «*ned in claim 1 and having an acid 
value of from 2 to 60, said solvent is an alcoholic solvent, and said ink has a viscosity of from 1 to 50 mPs/sec. 

1 6. A pigment dispersion according to claim 1 . which is a printer ink. 

45 17. A printer ink according to claim 16, wherein said pigment is a cationization-treated pigment and has an average 
part.cle s.ze not greater than 0.2 pm. said polymer is a polymer as defined in claim 1 and having an acid value of 
from 2 to 60, sa.d solvent is an alcoholic solvent, and said ink has a viscosity of from 1 to 50 mPs/sec. 

1 8. A pigment dispersion according to claim 1 . which is a flexographic ink. a gravure printing ink, a paint coloring mate- 
tic films °° mate 3 COl ° r fHter C0 ' Orin9 materia '' ° f 3 SUrfaCe CO ' 0rin9 mat6rial ,0r 9lass sheets or P ,as ' 

1 9. A writing instrument or printer with a pigment dispersion as defined in any one of claims 1-17 stored therein. 
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